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C 0 8 F 4/602 4 H 0 5 0 

4/54 4 J 0 2 8 

36/04 4 J 1 0 0 

236/10 4 J 1 2 8 
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1*3 

(74) f^® A 110000109 



(54) BBH(Z)«flO *-&fflft«fc 



(57) [KM] 

[ fif&^IS; ] > ^ co S^JB tTJftfelK T- o 

-ty^^x-yu^ ^yr-/i/S, WHIM 



[1**1 2] HRS(I) : RaMXb Mtt#± 
XttT~;*->£^ L ; ali 1 Xi* 2 <£>SER£^ L ; btt 1 

Xtt'2 08E»£**-f) 3ffi<^fr±s&J&^b£' 
[3»*S 6 ] ;>< * n ir ^^-^«flC3SS— «^ 
(I) : RaMXb Mlitii^I^^L ; RH'> 

li«*:7/u:*i'— ^££r**L ; XteT~:*->£;^L ; a 
1 Xtl 2 cD^it£^ t ;blil Xtt 2 tf>S*£^-r) 

5 [zmm(Djj%: 0 

[0 0 0 1 ] 
[0 0 0 2] 

1>S (End. Ing. Chem. , 48. 784, 1956; »4*Bg37-819 

[0 0 0 3] lEtcKvM^-^^tt****^^^ 
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2 

9lC#ofc (Makromol. Chem. Suppl, 4, 61, 1981; J. 
Polym. Sci.. Polym. Chem. Ed. , 18, 3345, 1980; & 
H^fFfctiJ^, 848, 964-^; Sci. Sinica. , 2/3, 734. 198 
0; Rubber Chem. Techno!.. 58, 117, 1985ft if Sr# 

T/uS-£i* it&M i + 5 **««t* s 3« V M . 4- 

(Macromolecules, 15. 230, 1982; Makromol. Che 
m. . 94. 119. 1981£r#BS) 0 

ft if ^ttss^soiiis^ 

*»tt*#-r6»«t«:fflv^r, S*n«jgu::fc5l*S1 f 4- 

«*#*r«3ti-SK**** SIXTIES. 

[0 0 0 5] m*-&. 1,3-y^^xyol^l^tt 
if u ir > £: V \ r <D I CMMAO ^A I R3 / [Pha C] 
[BWeFs) 4 LT»**:b1*TJB^«5 £1. 4-ci 

^ i^ai^Sifi5iR*"C»P>tbSr. <!: tiTi^S (Kait 
a. S. . et al., Macromolecules. 32. 9078, 1999) e £ 
ibid, (C5Me5)2Sm[M-Me]AIMe(/z-Me)]2Sm(C5Me5)2/AI 
( i -Bu) 3 / [Ph3 C] [B (Ce Fs ) 4 ] t Itfflv ^c^T'ti, 

m^w><Dft*m<D%mtf^m^£r>x\,^ oxaita, s. , 

etal., Polym. Prepr. Jpn. . 49. 211. 2000) o Sit, 
ttm<OMm&tok LTPCT/JP00/1188-g-IE»B»Kra 

[0 0 0 6] 
[0 0 0 7] 

50 ir^^ttlUfCo ±E^tt«S«:ffl^6wi:tcJ;or 
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[0008] ^^^©a-frx 
ftbMEt?*>or, t±S^Ifb^^^ptyi*ft 

settle*?? rt^Stt^Wfcio 
[0 0 0 9] giJ0>«jftj&*fett* *«W^.J:9 % # 

giJ<D«^*»btt, *5ei^J-J:f9, @*^jgOT« ^p-fe^ 
[0010] 

^a^Ortt^ LTIi, tfllxtf, HttSt(l) : RaMXb 50 

~/Ug£^L ; XliT-^^^L ; alii ;XI2 2<D^ 

*>*±«&«ffc**#¥tf bit*. 
[00 11] ±IB— M^^-T#r±a 

i*, 13Y X )=- TVWt'^i^, ^JZ^P a*/U 

[001 2 ] W8k^/? w<>9 v/x^yl/S, Btfe>f >^ 
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n-y^S, ^y^f/H, sec-y^A-g. tert- 

h y > f^-> y ^s* ^ o3t*jw^tr*#i-s« 

{fc***ft4f«r#«fSw fctf-C**. RttX 

wzif * v^^u^i^S* jj-fry 

<. £fc, Rif 5 L^S^lcs?>^ui/!)^S, 

[0 0 13] Bt&v^ nXy^^x=;ui(Dft#fl!li b 

/US* 2-t< h^rv^^/U^ ci^^^^ai— /US. by 
> ^/Uv'y /Uv^ D^y^-^x^yu^ tert-'T'^Uv' 

g H yx^/^^D^y^^x^H, 1.2-^^vUv' 
? d^>^ £*jl=/uS. U-^^f^^P^^^^ 
^/ul, 1.3-^ (tert-y^;u) >^ o'O* v^c~/U 
1,2,3- h y t^fr*/* n^y^^x^/H, 1,2.3, 
]s 7 ^ f ;ui/^ n^y ^ */x^;l/S, ^i^^^u 
>^ D^y^^xx;i/S N l-^^/U-2, 3, 4, 5-*r h7^ 
f;U-y^ p^y^yxn;Ul v 1 >- v>/U-2, 3, 4, 5-7" 
h ^/u->^ o^y^i/x^yul, 1~^m^/U-2.3, 
4. h^>^/V^>^ DXy^i/i^;l/^ 1-by^^ 
/Uv^yyu-2, 3,4. 5-7- h^^^^v-^ p-^^^ ^xiyu 
1- h y ^yu^- p ^ 3. 4, 5-r ^/u^>^ 

-/US. ^y^^fM^rxM, 1,2,4,5. 6.7-— 
f-7«^-/u^>'f f xi/uS/ < cif^^(f bixSo Ri: LTIi^ 

[0014] Xtf&io^'T~*>t Ltli, W^ll ^ 

/U) tKU— h s ^ b?** (Mj7/utn7x^) ^ 

h ^ (h!J7yI/tn7x^) tKL 

7^7^^ (^<V^ 7KU~h, 
7^7=^^ (7h77/UtD^f^7x^) tHU— 

h, (bv^) 7h7 (^->y/u) # 

U~h, (MJ7i^, -<>-^ 7yU^-n 

h, [hy^ (^y^7;utD7x-;u) , 7 ^ — 
[0015] ^ ( I ) T-*$ttS#±Jg^JR^WW^ 
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y u^y#i/=c~ yuir V ^ J^'r b7*X 

[0 0 16] ±B* (I ) -C**ix5^^o-fe^a!*^ 
-»5fc(ID : RaMXbQXb (xt 

t>*>-Cfc»^ L < filf^ y y-AT'fct) ; Xtt* 

3<0SE»£ij*L ;btt(K 1, Xtt 2 <0ftR«r*H-) t? 

< f4iWHBaflEKJt**nrdrj:t\ -/tt*(ii)-e*sn 

xt (I) <D«g#:35Si|X*J:<»btL6o *S!W*K*«*r 

(Cs Mes ) 2 Sm [ m -Me] A I Me ( // -Me) ] 2 Sm (Cs Mes ) 2 + 2 [Phs C] 
[B (Ce Fs ) 4 ] ->2 [ (Cs Mes ) 2 Sm] [B (Ce Fs ) 4 ] + 2 Phs CMe + 2A 1 
Me3 

[0018] ±IBK*SW:. M^T/i^vttifGW&tt 
IS ; h/uai>*<a*«SsKfcK* ; »fc;y ^ 

^^tffl^TU^o (I) wffl* 

[0019] ±K-«s;(ii)K*5v^t\ x****Jl-r/u 

*i/m. n-^Kyl, 4V-7h*ism* sec-^h*^ 
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y^v^a* 2 t 6-^-tert-y^7^/^-'>S, 2.6-v^ 

->S. 2-tert-^^/t-6--T tVu^^y =¥^S, 2- 
tert-y^u-6-^^--<>'f-^^^y r ^'>S, 2— f yy'n 

> KS^v^tLT-'b J:v^«. 2.6-^-tert-y^/u^^/ 
*->a* s #*Li>. 
[0 0 2 0] X^t?tft7-hIi:lTH ^*y 

^*:7 » y *:>a> 2, 6-v^-tert-y^^^-^ * J 

a. 2. y y*c ^a, 2,6— 

^yf^f*7s; *->a. 2-tert-y'^^-6->r y:/* 
31 / * 2-tert-y^/U-6-^^^^>- 

^/^^y^v-S, 2->ry/Dt>-6-fW^yf 
;y7xy^yS, 2.4.6-h y * y7*o tr/u^*7*y * 
yS/j:^©7 y — — ha<o^i a *u-c , b«fcv^ 
20 2. 4. 6- mi >r y tvu^^-^ ^ y 

[0021] 7^; KSi utii, y^W^ KS, ^ 

7>; KS, 7x^7; K*. 2.6-v?-tert-y^7^ 
-/U7> KS> 2,6-i/^yyn f;l/7x-;V7^ KSs 
2,6-y^^yf^7x^i/7^ K*. 2-tert-y^^- 
6--< y^n ^7x=^7 5 Kl, 2-tert-y^-^-6-^ 
t^yf-;i/7xx/U7 5: KS, 2-^yyDt>-6-^t 
^^^U^^^UT 5: K^, 2. 4. 6-tert-y^/U7 3i = 

30 2. A, e-tert-^'^^y ^ ^yUT ^ Kgri 5 #£ UV\ 

[0 0 2 2] x^*4bt^oyy»^tt, 

o«{k7K*a^^*w^ bxt*. y^a, ^ 

^fyyf^I, sec-^^/ua, tert-^A'a, 

cofltfl»SiR^**a, 7*=;us, h y ^a, ^^f 1 ^ 
a« *r**««fbzK*a, -<>^a* ^77;^ 

mm 1 a»b20G>Kfk**ad*#* 

[0 0 2 3] Q»nXR#««l I l«5c**:^-r* s . f^7n 

*^A#0»ji: urn, ^^7^ N r^^^^^, yyy>^ 

(ll)T*«^*n S *±SteJR{bfr»«> y ^ n ir >^^f$ 
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[0024] 4*>-mt&vote. mim*.T~*^ti> 

y^f-* (h!i7;i/tD7i^) ztfu— K r h7^^ 

(hy7^tD7x^U) aKU— K Tb7^7, {f<ls 

y^7/^o73:^^) , y zz.z^jv\ ztfu— K 
[0 0 2 5] ^^><!:im #/U7t^*-k;fr^;3- 

y f/vr^-^^fty, h y ^f/ury^^ 
r^y -^j***?-*^, n.n-2.4. 6-^>^/^^T^y 

v?(>f fcW)T^^-^ , >^^^^'>'x 

hy (^f/u7x^) tJs^^^^a^^-^- 
h y (^^f-yw7i^) 7j^^^^t> ujo^ir^iz 
E<n h !) 7 !l = * A*f t>t»»f 5 - i 

[0 0 2 6] R>r*VttflS**tt* mitiLfeT-X^R 

>&<k&yot urii, hy7x^;u^/u^^^f h? 

y'^^/U) tfU— K hy7x- 
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-tr - ^i^T" h y (^y^7^tP7x^) U— 

h * atm*. \ * *>&<k-£to&m&xm^x t> * 

;u^^i:tt, B(C 6 F 5 )3. Al (CeFsb 4iffefflv^5 r 
/0 [0 0 2 7 ] *«9iatti&tt* fl7^;^^ib^ 

hyxf^/u^^A, by^yyf/>7;^ 
5; - r^A/^^co h y 7/>^7^^^^^StJ ? '5:^ll^ 

yotet'&mfbti. »ic#*uv^tth y tr^r*^ 

^^tfcS, hy^f;v7;v^^^^t 

[0028] *«w©m***-t?**^r*ft*«:^^ 

-rv^UV> 1.3--' 0?is=*->s 2-^1 
,3- y^v^^V. 2, ^ai^ 2-p< 

^-y-^^^/^^'^^tf a: ^^t-^, rfr^<D5 *>1,3- 

u> x p-^f^f yy, m-^^/i/^^^^x p-te 

p-tert-y b*is*?-i'>* ^>f;V7^/ 
^^yy^^u>> v^^^^T^ yxf;Mf yy, t*= 
;i/h^iy<c^ffli^Jx5, 

[0 0 2 9] *58^<ol^*ttli, »MC«)#aETXtt# 

-to«JSli1#tcPfi3e$ix^v\ Will ^^>> 
ft;*^ ; 2-yfy^;ty7^yi;-< 
^o/i/xf yy, 1,2-^^ppx^y, fxjjwoH 
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[ 0 0 3 0] *J6W«>B**fttci3»t5**aflEtt, « 
[oo3i] ^^<75S^ifett> iiStt* @#*1S^ 

(i) <7>tt«£KJe^{-aarau sbtw**?^ 

* ( I ) ©*li*:RJS*rt»w*A bxm^^tT 5 r £ Sr 20 

ttfc**, Rtf#apv»'5=9*ffc**^3««*:Rjs 

= * h«J^#f«-C*)S. RffifcH*-*" 
*RJS«a*^ttv N fc«>* R*OfMWfc*»fc:*?K SJ^ 50 

[0 0 3 2] «0^<?)Ml:<t^#oK?>l^w^ * 

o«it«-*5«tS1.4-5/^«Kt«)«#*tt, ilttl*80 mo I 
% EJUb-CfcD, #F£L<li90 mol% fiUt, £9#£L< 
1195 mol%^±, Wi:»*U<tt98 mo I %EAJb * 
fc, ^iMCSSLttt, Mw/Mn 7^2. 00 JL^T, #* L 
<tt 1.806JIT, «t 0»*L< tt 1.60KT, 
L<i* 1.40STF, EN::#£L<tt 1.30WT-C*5. * 

[0 0 3 3] EIT, K*«m:9#56W«ra?b«w**«j 

! H NMR*3J;U< 13 C NMRtr^Otfb^f-^C'H 
NMR: 6 4.8-5.0 (1. 2- t^as y h(D=CH2) , 5.2- 
5.8 (1,4-^-^ h 60-^=^1.2-^^3-^^ h<7)-CH 
=), '3 CNMR : 6 27.4 32.7 (1.4 

47>^=y h), 127.7-131.8 (1.4-^-^^h), 11 



M2 0 0 2-2 5 6 0 1 2 
70 

3. 8-1 14. 8 <b: 143. 3-144. 7 (1. 2-fc*~A^-- f h)]^ffl^ 
(Mn) , (Mw/Mn) tt, GPC[C<fc*9*y 

[0 0 3 4] mi • [(Cp^SmHBtfoFsMoMifi 

-tf-rrJJ^i* [(Cp*)2Sm(ju-Me)2AIMe2] (Cp 
* : ^<V^ t^Asi/i? d-<>^ — /I'fiHSfc-^) 255 mg 

h (Ph3CB(CeF5)4) 461 mgSr^AD LM-C1B*MRtt£ 

80 mgOKSMO»*»fc. #6>ttfc«l#*rXlM«5fiW«f«c 
{* U ft t r ^ , m& tt«a« [ (Cp* ) 2 Sm] [B (Ce Fs ) 4 ] X& $ 

r^^m^^ttfco J5»t LTffl^fc(Cp*)2Sm 

( p. -Me) 2 AlMe2 LT^fcT/U^ =1$ J*nz.<DfSft 

[0 0 3 5] 0»J 2 
0»Jl *a^[(Cp*) 2 Ce][B(C6F5)4]T'^^n 
5 ^^.^b b h , m^: [ (Cp* ) 2 Pr ] [B (Ce Fs ) 4 ] xm £ Jx ^> 
r# B e B . lifiS E (Cp* ) 2 Nd] [B (Ce Fs ) 4 ] X& $ *t 5 * . 

m^c [ (Cp* ) 2 Gd] [B (Ce Fs ) 4 ] xm & tl Z> & * * 

[ 0 0 3 6 ] m 3 

m%&mf\T<D?*—7tfv?x*px\ +»(cft«Lfc 

30 mll^^7^^ WMw, tr^^>^7«^'>^ 

tJ?u— h [(Cp*)2Sm][B(CeF5)4]$r0.01 mmolft 

^T^^-^^ 0.05 mmol$raS*0U# h^tTfet-lto 
^ct>^, ^n— f/i^^r^^ tBU 1.3- 

y^^^>^*1.35 gttiA^. 50 < c-e5»raa-&4rffo 
fee m^^> BHT C2.6-t^(t-^/v)-4-p<^7^y 
— A-] CD10 wt%co^ ^ y — /W£y&10 ml^r^D^TRi^^r 

S^95.6mol%, »3piS»-?-*3ft $ 126.500-C*)9, Mw/Mn 
ti1.67TfooyCo 
[0 0 3 7 ] 4 
M 3 tc*5^T, i^?:-20tT' 5 WIBfT 0 £Xftnmm<r> 

wt%-Cifoo^o m^^^^t :j ^^^^^S75>99.5 m 
0 |% n ^^^^-4^628, 100-Cfe"9> Mw/Mnttl. 76T?fc 

[0 0 3 8] W 5 
50 «3^*5^T, [(Cp*)2Sm]tB(C6Fs)4](D{t^ , 9(wt^^ 



u 

(-<y^7;utP7x^) ^u— h [(Cp*)2Nd][B(CeF 

s ) 4 ] * m ^ 5 temm<Djii&x~mm. b 

(9, Mw/Mn(i1.66T-fcofc 0 
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12 

[0 0 3 9] 



<72>*W# *« F 4H050 AB40 

»X***l|TXtR2»l* WMWWEBf 4J028 AA01A ABOOA AC49A BAOOA 

ft BA01B BB01B BC15B EB12 

EB13 EB14 EB21 EC01 EC02 
FA01 FA02 
4J100 AB020 AB030 AB040 AB07Q 
AB08G AS01P AS02P AS03P 
AS04P BA04Q BA31Q CA01 
CA04 FA10 
4J128 AA01 ABOO AC49 BAOOA 
BA01B BB01B BC15B EB12 
EB13 EB14 EB21 EC01 EC02 
FA01 FA02 



